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ALONG THE ANDEAN FRONT IN 
SOUTHEASTERN BOLIVIA 

By KiRTLEY F. Mather 

Denison University 

Amid cane fields and cattle pastures twenty miles east of the eastern 
front of the Andes lies the city of Santa Cruz de la Sierra, approximately 
at the geographical center of Bolivia. Its 25,000 inhabitants are cut off 
from contact with the outside world by almost insuperable barriers of 
mountains, sand-swept plain, and river swamps. On the north it is 80 miles 
to the head of navigation in the Amazon basin (Quatro Ojos on the Rio 
Pirai) ; on the east it is 400 miles to navigation on the Rio Paraguay (Puerto 
Suarez); southward it is 475 miles to the railhead at Embarcacion, Argen- 
tina. In each of these directions only narrow trails or heavy oxcart roads 
mark the routes across the plains and through the jungle. Westward from 
Santa Cruz, communication with the more populous highlands of western 
Bolivia is precariously maintained by a 300-mile mule trail which climbs 
the successive ranges of the Andes to reach the railroad at Cochabamba. 

From this isolated city the writer set forth in January, 1920, with two 
American companions and two Bolivian arrieros to explore the foothills of 
the Andes along the route which leads southward past the frontier city, 
Yacuiba, to Embarcacion. In the comparatively short space of forty days 
we inspected in greater or less detail six of the mountain ranges and three 
of the groups of hills which occupy the transition zone between the interior 
plains on the east and the Andean Cordillera on the west in latitude 18° 
to 23° S. 

The Santa Cruz Plains 

The plains of Santa Cruz are the northwestern extension of the Gran 
Chaco, which occupies the entire southeastern quarter of Bolivia and con- 
tinues southward into Argentina. Near Santa Cruz the altitude of this 
great interior plain is approximately 1,400 feet. Between the Rio Grande 
and Rio Pilcomayo its western margin rises to an elevation of about 2,500 
feet, but still farther to the south near the Bolivian-Argentine frontier it 
again declines to 1,500 feet or less. The trails leading southward from Santa 
Cruz traverse for scores of miles the monotonously flat surface of this plain, 
which is occasionally crossed by shallow arroyos leading eastward from the 
mountain front. Near the mountains there are many low knolls and irregular 
rolling hills of sand, easily recognized as ancient dunes now anchored by 
vegetation. In places the trails pass by live dunes of glistening yellow- 
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Fig. I — Reconnaissance survey map of the front ranges of the eastern Andes between latitudes 17° 45' S. 
and 22° 4s' S. Scale approximately 1:2,150,000. In the lower right corner, map showing location of the area 
surveyed. 
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white sand, restless beneath the shifting breezes of the plain. Among the 
sand hills during the rainy season there are numerous ponds and marshes 
which disappear at times of drought. 

The Sierras 

The eastern front of the Andean Cordillera rises abruptly from the 
western side of this plain and forms a broken wall, trending approximately 
north and south between the 63rd and 64th meridians. The mountain 
ranges along this margin of the Andes are for the most part long, narrow, 
sharp-crested ridges which rise to altitudes of 1,500 to 2,500 feet above their 
surroundings. Between the successive parallel ranges there are strips of 
undulating lowlands, two to fifteen miles in width, with only slightly greater 
relief than that of the Chaco beyond the easternmost range. The crests 
of the ridges display a marked accordance in summit level from end to end, 
and there is a regular increase in the summit elevation of successive ranges 
from east to west. Each is bordered on one or both sides by steeply inclined 
hogbacks rising abruptly from the adjacent plain. Some of the ranges dis- 
play precipitous fault scarps along their eastern faces. ^ 

Between latitude 18° 10' and 18° 35' S. the front range of the Andes is 
the Sierra de Florida, a "fault front" range, with a thousand-foot escarp- 
ment rising boldly and abruptly from the margin of the undulating low- 
land which terminates at the foot of the cliff. Its topography is exceedingly 
rugged and forbidding. To the westward it apparently merges into the suc- 
cessively higher ranges toward the heart of the Cordillera. This is the 
most northerly fault escarpment of any prominence along the front of the 
Andes in central Bolivia, for the Sierras de Santa Cruz display a very 
different topography. These sierras lie directly west of the city of Santa 
Cruz and are terminated on the east by hogbacks of resistant sandstone, 
which dip gently downward until they disappear beneath the Santa Cruz 
plains. South of Mt. Cuchilla, the most prominent peak in the southern 
part of the Sierra de Florida, that mountain group declines rapidly in ele- 
vation and in a short distance dwindles to a line of low hills. 

A few miles farther to the south, in latitude 18° 40', another mountain 
range, the Sierra de Limon, comes into existence. Within a short space its 
summits attain as great altitudes as those of the more northerly range with 
which it is approximately in line. It is also a "fault front" range with a 
bold escarpment overlooking the low plain which stretches eastward from 
its foot. West of Abapo the Sierra de Lim6n is broken by the valley of the 
Rio Grande, which flows towards the east directly athwart the range; but 

1 The orography* and geology of the front ranges of the Andes south of Santa Cruz have recently been dis- 
cussed by Guido Bonarelli: Tercera contribucidn al conocimiento geologic© de los regiones petroliferas suban- 
dinas del Norte (Provincias de Salta y Jujuy), Anal. Minist. de Agric: Seccion GeoL, Mineral, y Mineria, Vol. 
IS, No. I, Direcc. Gen. de Minas, Geol. e Hidrol., Buenos Aires, 192 1. See the maps of the region from lati- 
tude 19° to 26° S. and also the diagrammatic sketch of the front ranges, Plate I. The author had had no personal 
experience of the ground north ot Charagua. 
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south of the river the mountains continue for more than 25 miles, nearly to 
latitude 19° 20'. 

The Sierra de Limon is the front range of the Andes for only about half 
its length. The northern outposts of another range, the Sierra de Charagua, 
are found four or five miles east of the Limon range where it is crossed by 
the 19th parallel. The Charagua range continues for more than 80 miles 
to the south and dies out in latitude 20° 18'. It is a narrow, rugged ridge, 
only about four miles wide, bordered on either side by two or three series 
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Fig. 2 — Block diagram of the central section of the surveyed area (Fig. i) compiled from data supplied by 
Kirtley F. Mather and other sources. 

of Steeply inclined hogbacks. Its higher summits attain altitudes of 4,500 
to 5,000 feet above the sea, while the lowlands on either side are at eleva- 
tions of 2,500 to 3,600 feet. The mountainous wall is breached at three 
points by narrow canyons through which the Rios Saipuru, Charagua, and 
Parapiti pass from the intermontane lowland west of the range to the 
plains which stretch eastward from its eastern foothills to form the Gran 
Chaco. No other front range of the entire Andes system is situated so far 
to the east as is this sierra. Both to the north and to the south the other 
front ranges are distributed en echelon, with each successive range a few 
miles farther toward the west than its predecessor in line. 

A little over twenty miles west of the southern portion of the Sierra de 
Charagua there is another parallel but much shorter range known as the 
Sierra de Guarui. Among its peaks is the highest summit along the eastern 
margin of the Andes — an unnamed mountain whose serrate crest attains an 
altitude of slightly over 6,000 feet. The entire sierra is extremely rugged 
and youthful; its eastern margin is a bold fault scarp rising almost sheer 
for 1,000 or 1,200 feet above the floor of the broad lowland traversed by the 
Rio Guarui. This intermontane lowland, between the Sierras de Charagua 
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and de Guarui, is occupied by the Cuestas de Pipi and de Oquita, to which 
reference will be made in a succeeding paragraph. 

South of latitude 20° 20' S. the Sierra de Aguarague is the front range of 
the Andes. It begins as a line of low hills near Boyuibi, ten miles southwest 
of the southern end of the Sierra de Charagua, and, curving slightly west- 
ward, it extends for 170 miles, finally dying out in northern Argentina in 
latitude 22° 45' S. Like the Sierra de Charagua it is a narrow, rugged, 
steep-sided range rising wall-like above the lowlands on either side. Unlike 
the more northerly range, however, its eastern face through a considerable 




Fig. 3 — The Santa Cruz plains stretch monotonously southward along the eastern margin of the Andean 
Cordillera. In the distance, beyond the plodding pack train, may be seen a group of live dunes of glistening 
yellow-white sand. 

portion of its length is a fault scarp, although elsewhere it is bordered on 
the east by rank upon rank of steeply inclined hogbacks sloping away 
from the axis of the range. The mountain barrier is breached by two 
narrow canyons traversed by the Rios Vitiacua and Pilcomayo, whose 
sources are in the higher ranges far to the west. 

West of the northern portion of the Sierra de Aguarague there are three 
parallel ranges of mountains into which my expedition penetrated. Named 
in order from east to west, these are the Sierra de Vitiacua, Sierra de Man- 
diyuti, and Sierra de Chireti. Each of these is a "fault front" range with an 
eastern face rising abruptly above an intermontane lowland of greater or 
less width. 

Groups of Cuestas 

Certain of the lowland depressions between the mountain ranges men- 
tioned in the foregoing paragraphs are occupied by groups of hills or cuestas. 
These ordinarily consist of several westward-sloping hogbacks. In each 
group the elevation of successive ridges increases from west to east, and the 
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easternmost hogback is abruptly terminated by a prominent fault scarp. 
All these hogback ridges trend north and south in approximate parallelism 
with one another and with the higher mountain ranges. The individual 
hogbacks within each group of cuestas are separated from one another by 
narrow steep-walled valleys, the eastern wall of which is almost everjrwhere 
a dip slope controlled by resistant sandstone beds. Each group of hog- 
backs is bordered on either side by rather broad, flat-floored, intermontane 
depressions. The most important of the cuestas examined by us are the 
Cuestas de Oquita and the Cuestas de Pipi, situated between the southern 




Fig. 4 — The northern end of the Limon valley, with the Sierra de Limon in the distance. 

quarter of the Sierra de Charagua and the Sierra de Guarui. A third group 
of hills is located east of the Sierra de Aguarague and is bisected by the 
22nd parallel, which at that place is the frontier between Bolivia and Argen- 
tina. These hills, the Cuestas de Ipahuazo, are irregular rolling knolls 
and low hogbacks whose alignment is not nearly so perfect as that of the 
other cuestas. 

The Lowlands 

The intermontane depressions between these various sierras and cuestas 
are strips of undulating lowland, two to eight miles or so in width, stretch- 
ing north and south for long distances. They display a relief of 50 to 250 
feet. The hills which modify the smoothness of these areas are invariably 
irregular in distribution and display soft rounded outlines, quite in contrast 
to the sharp profiles of the cuestas and sierras. 

The northern part of the lowland which separates the Sierra de Lim6n 
from the Sierra de Charagua is occupied in part by Lake Limon. The lake 
is a placid sheet of water, unruffled even by strong breezes, mirroring the 
mountains which rise beyond it. Its surface area is only two or three square 
miles, and it has no outlet. It is fed by streams and springs which rise along 
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the foot of the fault scarp bordering it on the west. The water has a bitter 
saline taste, and the strand is crusted with salt, stained blue-green from 
algal growths along the shore. Nothing else lives in its waters, and no 
birds hover over its surface. It is the Dead Sea of this part of Bolivia. 

The Rivers 

The larger streams traverse this area with little apparent regard for the 
existing topographical features. The three largest rivers, the Rios Grande, 
Parapiti, and Pilcomayo, have their sources far to the west in the heart 
of the eastern range of the Andes system. Thence they flow in a general 
easterly direction, cutting through the successive ranges and cuestas in 
exceedingly rugged canyons, whose precipitous walls are a complete con- 
trast to the gentler slopes of the broad, late mature valleys through which 
these rivers cross the intermontane lowlands. The Rio Grande is eventu- 
ally tributary to the Amazon; the Rio Pilcomayo contributes its waters to 
the Paraguay; the Parapiti loses itself in broad marshes and swamps among 
the sand hills of the Chaco. If during seasons of excessive rainfall the 
Parapiti's volume is sufficient to permit its flow to continue across the 
plains, it is probable that a small percentage of its waters finally reaches 
the Amazon system. ^ 

Other rivers, such as the Saipuru, Charagua, Cuevo, Vitiacua, and Guarui, 
rise within one of the inner sierras and flow thence across the intermontane 
depressions in broad open valleys until they reach the western side of the 
next range to the east. Through it they invariably make their way by 
means of extremely youthful gorges. 

Climate and Vegetation 

In spite of its tropical location the climate of this region among the 
Andean foothills is genial and well-favored. It is comparable to that of 
New Mexico or southern Colorado. Especially after my sojourn in the 
Amazon lowlands north of Santa Cruz, with their oppressive heat and 
debilitating humidity, it was an agreeable surprise to enter the foothill 
country with its invigorating atmosphere and pleasing prospects. The 
seasons are two: a wet season extending approximately from November to 
April and a dry season extending from May to October. During the dry 
season there are occasional showers, but on the whole there is a deficiency 
in rainfall, so that the smaller streams disappear and only the rivers from 
the higher mountains may be safely counted upon as a source of water 
supply. At this time the weather is occasionally quite cold.^ Ice is reported 
to form during the night at Palissa and elsewhere, although the altitude is 

2 This was the opinion of J.' B. Minchin, who described the waters of the rainy season as probably passing 
through Chiquitos to the San Miguel affluent of the Guapore ("Eastern Bolivia and the Gran Chaco," Proc. 
Royal Geogr. Soc, Vol. 3. 1881, pp. 401-420). 

3 In the dry season at Santa Cruz the temperature may go down to 7° C. when the south wind blows. See 
Theodor Herzog: Vom Urwald zu den Gletschern der Kordillere, Stuttgart, 1913. P- 36. 
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Fig. s — Rio Grande at the trail crossing near Abapo. The mountains in the distance are the Sierra de Limon. 
At the right are the Indians with their balsa logs making ready to pilot the mules across the stream. Beyond 
them, another group is loading the ferryboat with luggage. 

Fig. 6 — Lake Lim6n, the "Dead Sea" of this foothill region of the eastern Andes. 

Fig. 7 — The Guarui valley, seen from Dr. Gareca's hacienda. Beyond the white sand flats of Rio Guarui 
are the back slopes of the Cuestas de Pipi. 
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only 2,000 feet and the location is well within the tropical zone. In Sep- 
tember it is not unusual for the Sierra de Charagua to be white with snow. 
During the wet season there are frequent heavy tropical downpours, but 
rarely does it rain steadily for more than a few hours. This is the time of 
greater warmth, but even when the sun is directly overhead the heat is not 
oppressive because of the almost constant breezes. Nearly everywhere, 
except in the lower valleys of the largest streams, the nights are cool enough 
to make a heavy blanket a desirable part of one's camp equipment. 

The healthfulness of the region in general may be inferred from the 
number of very old men and women to be seen in every Indian village. 
Troublesome insects are of course abundant here as everywhere in the 
tropics, but very little malaria and no yellow fever were reported to me. 
On the whole, climatic conditions impressed me as being favorable to 
permanent occupancy of this region by the white man. 

The sand hills and flats along the western margin of the Santa Cruz 
plains support a sparse vegetation of grassy turf and low scrubby bushes, 
among which the thorny wild pineapple is common. Occasional clumps of 
tropical trees testify to the presence of unusually moist lowlands. Where 
the hillsides are not too steep for the lodgment of soil they are generally 
mantled with a luxuriant growth of verdant tropical shrubs and trees. 
In places this vegetation of the "rain forest" type extends beyond the foot- 
hills upon the plain, and the main trail southward from Santa Cruz passes 
through two such monies, each of which is 15 to 30 miles in width, before it 
reaches the Rio Grande.^ 

Farther south, in the vicinity of Charagua, Cuevo, and Yacuiba, the 
lowlands are generally covered with rather sparse jungle vegetation with 
many open grasslands eminently adapted for grazing. Figs, oranges, palms, 
etc., grow wild upon the hillsides; and corn, cacao, rice, wheat, yucca, 
and cotton are cultivated on the bottom lands. 

The Indian Tribes 

The Indian inhabitants of this foothill region are known as the Chiri- 
guanos,^ but they apparently have no tribal organization nor unity of cus- 
toms. They were first encountered by white men in December, 1609, when 
Franciscan missionaries explored the mountains and pushed onward to the 
margin of the Chaco.^ In the seventeenth century it was reported that it 

* On the monte formation, see Theodor Herzog: Formaciones vegetales del Este de Bolivia, Bol. Soc. Geogr. 
de La Paz, Vol. lo, 1912, pp. 159-190; on the monte grande see idem: Vom Urwald zu den Gletschern der Kor- 
dillere, p. i33- 

5 On the Chiriguanos see the works of the Franciscan missioner, Bernardino de Nino, who has lived many 
years among these Indians: Etnografia Chiriguana, La Paz, 1912; and idem: Guia al Chaco Boliviano, La Paz, 
1913. The Chiriguanos (with the Chane) have also been specially studied by Erland'Nordenskiold: Indianer- 
leben, Leipzig, J912; and idem: The Changes in the Material Culture of Two Indian Tribes Under the Influence 
of New Surroundings (Comparative Ethnographical Studies, Vol. 2), Goteborg, 1920. 

6 Nordenskiold is of the opinion that the Chiriguanos only migrated into the Andean foothill region in the 
early sixteenth century and that associated with them were several Portuguese ("The Guarani Invasion of the 
Inca Empire in the Sixteenth Century: An Historical Indian Migration," Geogr. Rev., Vol. 4, 1917, PP- 103-121) . 
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was impossible to penetrate this region because of the extraordinary num- 
bers and unusual ferocity of its aboriginal inhabitants, and it was not until 
the latter half of the nineteenth century that any determined effort was 
made to civilize this people and to advance Bolivian settlement towards the 
Chaco. Between 1850 and 
1890 a score of Franciscan 
missions were established in 
various localities among the 
foothills, and as a result of 
the friendly advances of the 
padres the Indians are today 
on terms of entirely peaceful 
friendship with the white 
men. Farther out upon the 
Chaco toward the east there 
are many scattered bands of 
Sirionos and Siracuas, who 
are still in the stage of hostile 
barbarism; but not since 1892 
has there been any real con- 
flict between the Chiriguanos 
and the white settlers. 

These Indians of the low- 
lands are much cleaner in 
their personal habits than 
the Aymara and Quechua In- 
dians of the better-known 
plateau provinces of Bolivia. 
Their few clothes are a strik- 
ing contrast to the bulky 
apparel of the mountaineers, 
and they seem to spend a 
considerable portion of their 
time bathing in the rivers and 
washing their gannents on the 

gravel bars. Soap is an exceedingly rare luxury, and the technique of the 
laundry is based upon the abrasive power of cobblestones between which 
the soiled clothes are pounded until either the dirt or the cloth disappears. 
Consequently ragged or much-patched garments are quite fashionable. 
The close contact with white people has provided an abundance of calico 
and gingham of foreign manufacture, but many of the Indians still prefer 
the homespun fabrics woven from the native cotton of the region. 

For the most part we found them hospitable and friendly, quite ready 
to guide us through the maze of cattle trails, delighted to have us camp 
beneath a fig or algaroba tree in close proximity to their water holes, and 




Fig. 8 — The canyon of Rio Vitiacua in the Sierra de Aguarague. 
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sometimes willing to sell us maize for our mules or eggs for our "table" 
They display the customary indolence and improvidence of savages domi- 
ciled in a land where creature comforts can be obtained with slight ex- 
penditure of energy. 

According to Father Bernardino de Nino at the present time there are 
between 22,000 and 26,000 Indian inhabitants of this region, and practically 
all of them have embraced the Catholic religion as proclaimed to them by 
the Franciscan monks. A few of them are living as peons on the cattle 
ranches or estates of the Bolivian dons who have acquired a small propor- 
tion of the more fertile lands, but the great majority are distributed in 
villages varying in size from a half-dozen to 300 bamboo-thatched huts, 
which are always located close to the banks of one of the numerous streams 
flowing eastward from the mountains. Some of these villages are cattle 
stations on the larger estates, and in them there is always a Bolivian over- 
seer — one of the lesser cogs in the feudal system which dominates this 
frontier of civilization. Other villages are in close proximity to Franciscan 
missions. 

Many of the Chiriguanos whom we met south of Cuevo and Boyuibi 
were decorated with daubs of brilliant red paint, splashed liberally upon 
their faces and bodies. Some of them had also large green buttons fastened 
into holes in their lower lips. Most of them wore necklaces of beads, teeth, 
etc., in which the tin Bolivian ten-centavo coin generally occupied the place 
of honor. Nowhere did we see the brilliant-hued baubles made of toucan 
and macaw feathers that are prized so highly by the Indians of the jungles 
of northern Bolivia. Especially north of the Parapiti I was impressed by 
the musical predilections of the natives. Nearly always the men carry 
reed flutes with them wherever they go, and they are constantly playing 
weird melodies as they ramble along the trail. 

The Franciscan Missions 

The missions of Santa Rosa and Tareiri are the two most imposing of 
the many seen between Santa Cruz and Yacuiba. Santa Rosa crowns a 
low hill in the lowland, three miles south of Cuevo. Over its main doorway 
are the words, "Euntes docete omnes gentes, S. Matth. xxviii, Mision de S. 
Rosa, 1887." The Mission at Tareiri is much older, having been founded 
in 1854, and its walls have more than once served as bulwarks behind 
which the doughty padres repulsed the onslaught of hostile savages. Each 
of the missions is surrounded by a considerable village, and from each the 
padres make occasional pilgrimages to the outlying settlements to heal the 
sick and collect the gifts and offerings of their parishioners. 

It is the purpose of the Franciscans to gather into their schools all of the 
Indian children and, although the padres are fluent in the native dialects, 
instruction in the schools is in Spanish. Thus the Indians are gradually 
being weaned away from their ancestral tongues. To the traveler in these 
lands this phase of mission work is obviously advantageous, for among the 
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youngsters in nearly every community there will generally be at least one 
who is delighted to act as interpreter for him. 

Each of the missions has its own agricultural' establishment with vine- 
yards, maize fields, rice paddies, etc., where the villagers labor under the 
direction of the padres. All of the inhabitants of the villages established 
by the missionaries are in a state of practical serfdom, and in each locality 
the missionary is the benevolent monarch of all he surveys. 




Fig. 9 — The Franciscan mission of Santa Rosa, three miles south of Cuevo. In the distance at the right is 
the Sierra de Mandiyuti. The topography is typical of the intermontane lowlands. 



In strange juxtaposition in one of the chambers behind the altar of the 
Santa Rosa church there is a well-stocked dispensary and a miscellaneous 
collection of plaster saints awaiting each its own fiesta day, when it will be 
gayly decorated and carried in the van of a solemn procession winding 
down from the chapel and through the village streets. In spite of the great 
amount of good which the padres are doing with their schools and medicines, 
it is disappointingly true that they are also fostering the spirit of ignorant 
superstition and blind idolatry so easily aroused in primitive minds. The 
pomp and ceremony of the fiesta processions and religious services doubtless 
make a strong appeal to the Indians, and with the aid of an occasional 
"miracle" the friars easily maintain their position of limitless autocratic 
power in the community. 

The Towns 

Of the score of Bolivian settlements large and small through which we 
passed on the journey from Santa Cruz to Yacuiba, the towns of Charagua 
and Cuevo are easily the most progressive. 
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Charagua is a village of something over a hundred tile-roofed adobe houses 
close-huddled in a compact group with the inevitable plaza at the center. 
Several good stores, where bread, chocolate, sugar, rice, and cloth can be 
purchased, face upon the plaza. At the time of my visit, February, 1920, 
the report was current that one of the large English trading concerns of 
northern Argentina was soon to open a post at that place, but no foreigners 
had as yet established themselves in the community. In the center of the 
plaza is a well, dug to a depth of 60 feet, which renders it unnecessary for 
the Charaguans to make the daily trip to the river for their supply of water, 
as do other villagers. 

Cuevo is a similar village a few miles east of the Sierra de Mandiyuti. 
The surrounding region is excellent cattle country, and in the town the 
most progressive family is one which had migrated therfce from France just 
after the war and is running a small tannery as an adjunct to their little 
store. Villamontes, on the north bank of the Pilcomayo River, is veritably 
a German settlement. One of the more powerful South American mercan- 
tile houses owns several hundred square miles of cattle lands along the 
Pilcomayo River, and their ranch headquarters and main trading post are 
located here. Their transportation route for export of hides and import 
of trading stock is to the southward past Yacuiba to the Argentine railroad 
at Embarca:ci6n. 

Yacuiba is a much larger village, the capital of the province of the Gran 
Chaco. It was originally established on what was supposed to be the 
frontier between Argentina and Bolivia, but when that frontier was sur- 
veyed by the international commission it was found that the boundary 
line was a mile and a half north of the town. In spite of this fact the Argen- 
tine Republic has left the Bolivian government in complete charge of the 
village and its surroundings. There is even an Argentine consulate in the 
town. Traveling southward one does not encounter the Argentine cus- 
toms officials until several miles south of Yacuiba, well within Argentine 
territory. Even beyond that point, at least as far south as Tartagal, the 
upper classes among the scanty population are dominantly Bolivian rather 
than Argentine. In Yacuiba there are branch houses of two or three German 
and English trading companies which at present have a secure hold on the 
trade of northern Argentina, and there is also a sprinkling of Spanish, 
Italian, and French immigrants. 

The Bolivian government maintains a monthly mail service between 
these various towns as far north as Saipuru. From Boyuibi southward in 
front of the Sierra de Aguarague there is a telegraph line which connects the 
various scattered towns. Unfortunately the wire is out of commission much 
of the time, but when it is working, it is possible to send messages from 
these isolated hamlets to any place in the world. Four miles north of 
Yacuiba there is a powerful wireless station maintained by the Bolivian 
government in order to keep the soldiers along the frontier in touch with 
the authorities at La Paz. 
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Trails and Roads 

Throughout the entire area traversed by us in our explorations among 
the foothills there are no improved roads. Cattle paths lead everywhere, 
and all the Indian and Bolivian settlements are connected by a network 
of fairly good trails. In very few localities is it necessary to spend much 
energy cutting paths through the jungle, as there is ordinarily plenty of 
open country through which the trails may easily go. Near the larger 
towns the trails have been used by oxcarts, which traverse the open plain 



Fig. 10 — The Franciscan mission at Tareiri, a few miles east of the Sierra de Aguarague. This is one of the 
first of the many missions of this region of Bolivia and was established in 1854. 

with nearly as great freedom as the saddle animals. The numerous un- 
bridged arroyos and small stream courses are, however, such barriers to 
wheeled vehicles that carts seldom go more than a score of miles from the 
place where they were made. 

The two-wheeled carts are rough-hewn from the native woods, cedar and 
mahogany being commonly used. The huge wheels, four to six feet in 
diameter, are fixed on wooden axles. Grease is practically an unknown 
quantity so far as these carts are concerned, and hence their slow progress 
is accompanied by a constant chorus of squeaks and groans. 

In 1913 the arroyos crossed by the trail leading northward from Em- 
barcacion past Yacuiba to Charagua and Cuevo were bridged to make 
possible the transportation of oil-well machinery to drilling sites near the 
two last-named towns. Since then most of these bridges have dropped to 
pieces, and this road is now practicable for wheeled vehicles only as far 
north as the Pilcomayo River. From Soto southward the road is still in 
fairly good condition, and in and near the little towns along the way I 
noticed a few four-wheeled wagons with metal tires and hubs of foreign 
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manufacture. Improved methods of transportation are gradually advanc- 
ing northward from the Argentine into this part of Bolivia. 

For the traveler on horseback or with mule train the only difficult parts 
of the journey from Santa Cruz to Embarcacion are the river crossings. 
Many of the streams cannot be forded in time of flood, but except for the 
danger of quicksand even the Parapiti is passable at any time during the 
dry season and at frequent intervals during the wet. The Rio Grande and 
the Rio Pilcomayo, however, are seldom low enough to be forded with 
safety. At the more important trail crossings there are little settlements of 
Indians who make it their business to assist in the passage of the river. 
Luggage, saddles, and all equipage are ferried across in crude flat-bottomed 
boats which are carried a half mile or so downstream before the frantic 
efforts of the Indian oarsmen bring them to the farther bank. Mules, 
horses, and cattle are forced to swim the river under the guidance of the 
band of Indians, each of whom is provided with a log float of balsa wood 
without which none ever ventures far from shore in such turbulent rivers 
as these. 

Agricultural Development 

This is preeminently a cattle country. The sparse vegetation of the 
lowlands resulting from the somewhat meager rainfall is nevertheless suf- 
ficient for the sustenance of vast herds of cattle. What little utilization 
has been made of the agricultural resources of the region is chiefly based 
upon the nutritious grasslands. There are numerous cattle ranches in the 
vicinity of each of the larger Bolivian settlements, such as Saipuru, Chara- 
gua, Cuevo, Camatindi, Villamontes, Caiza, Palmar, and Yacuiba. At 
nearly all of these there is a considerable acreage of corn and sugar cane 
under cultivation. Each ranch house boasts a large wooden cane press, 
and many estancieros have crude stills where alcohol is made from the cane 
syrup. Apparently the only important exports are hides and alcohol, 
which may be transported on mule back, and cattle, which are driven 
southward to the markets of northern Argentina. In the vicinity of Yacuiba 
the cows are milked once a day for a period of two or three months, and 
cheese is manufactured as the only nonperishable milk product suitable for 
export from an iceless region, into which the condensery and its tin cans 
have not yet come. 

There are a few large estates, each covering 40 to 200 square miles, scat- 
tered among the hills at some distance from the towns. One of these estates, 
occupying 70 square leagues along the Parapiti River west of the Charagua 
range, is owned by a Bolivian, who lives at Pipi in a bamboo-and- 
mud house scarcely distinguishable from the Indian shacks. Another far 
more pretentious estate is the hacienda of Dr. Gareca in the Guarui valley 
between the Sierra de Guarui and the Cuestas de Pipi. His finca is a large 
frame building in which many of the windows are glazed; there is every 
evidence of a desire to make the place clean and comfortable for the owner 



Fig. II 




Fig. 12 

Fig. II — The Indian (Chiriguano) village at the mission of Tareiri. 

Fig. 12 — An Indian village, Itapi, typical of the settlements at a distance from the missions of this foothills 
region. 
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and his family. Most of these large estates are managed by administradors, 
who seldom display much capacity for thrift or industry; the owners live 
in Buenos Aires or Paris. It is quite evident that the absentee landowner 
system is utterly failing to make the most of the opportunities offered by 
this land. 

Future Possibilities 

Entirely apart from the probable mineral wealth, such, for example, as 
that represented by petroleum, of which indications have been obtained at 
many points in this portion of the Andean front, ^ it is plainly evident that 
this is a land of rich promise. The development of its agricultural resources 
has hardly begun. The excellent kitchen gardens and vineyards maintained 
by the Franciscan padres at many of the missions are proof of the possi- 
bility of successful cultivation of a great variety of farm and garden products. 
The relations between the streams heading in the rain-drenched mountains 
farther west, the dam and reservoir sites in the canyons through the various 
sierras, and the wide-spreading lowlands between and beyond the parallel 
ranges are ideal for the construction of irrigation systems to supply moisture 
for the thirsty soil where such is needed. 

In spite of the tropical location the climatic conditions seem entirely 
favorable to the settlement of the region by white men. Its backwardness 
appears to be mainly a result of its remoteness from the established centers 
of civilization. This remoteness, however, cannot delay much longer the 
settlement of this land by energetic and ambitious pioneers. A preliminary 
survey for a railroad to run from Embarcacion to Santa Cruz by way of 
Yacuiba, Villamontes, and Charagua has already been completed. The 
Bolivian government, however, is opposed to the construction of such a 
railroad until after the completion of the Cochabamba-Santa Cruz Railroad, 
also en proyecto^ because of the fear of increasing the already close co-ordina- 
tion of eastern Bolivia with Argentina before the contacts of eastern Bolivia 
with western Bolivia are perfected. Both these railroad projects, however, 
will probably be consummated within ten or fifteen years. 

In northern Argentina, between Embarcacion and Tucumdn, the land 
is already fairly well populated and is occupied by hundreds of profitable 
estates from which wheat, sugar, and corn are today being exported in 
large amounts. The contrast between the modern homes and thrifty appear- 
ance of the northern Argentine towns and haciendas, on the one hand, 
and the squalid huts and vast vacant spaces of eastern Bolivia, on the 
other, is an object lesson which cannot but direct attention toward the 
possibilities of the more northern area. The frontier of civilization is 
creeping northward along the mountain front; in the next few years one 
may confidently expect great changes in this pioneer land. 

^ See Bonarelli, op. cit., and bibliography contained therein. 



